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Activity report from November 18 th to November 29 th ,2002. 

John Belcea 



This week I continued ,the development of the tool for WR deployment adding links between the 
configuration parameters, testing and debugging new and old features. Were added new features 
for importing street data and for computing quality map for street area only. 




Figure 1 - Configuration Box 

The computation runs much faster. After adding or removing a WR, the computation of the new 
map takes about 5 seconds. 

Trying some testing examples I found something strange. The map in Figure 2 shows a city with 
four avenues (A, B, C, and I) from East to West and 5 streets (1, 2, 3, 4, 5) from North to South. 
The active WR are in back color. Along Interstate I, all active WR in a perfect straight line. Also 
WRs on streets 1, 3 and 5 are almost in straight lines. The map shows a very peculiar precision 
variation along those streets, even if no random error is considered. I identified that the shape 
and color of these stripes depends on two cutoff values that are used for controlling the 
computation of location. The quality color code corresponds to E-91 1 requirements, with green 
and yellow as acceptable errors, and red and blue as not acceptable. 

The map in Figure 3, shows the precision after activating the WR I.4 located on the bottom of 
picture at (-81 .3621 19, 28.600050). This router is about 5 m off the straight line connecting all 
other routers. The precision around I.4 has been changed dramatically and 3 rd street is fully 
covered now with errors smaller than 100 m. The size and shape of the change depend on these 
two values. Since these values are selected arbitrarily, I have second thoughts about criteria used 
for minimizing the errors. I have no solution yet to this paradox. 

The map in figure 4 shows the same precision, but the computation was limited to street width 
only. As result the computation is much faster in this case. 
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Figure 2 - Initial precision map 




Figure 3 - Active WR 1.4 
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Figure 4 - Street coverage 
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WR deployment tool for Windows. 



User manual 



John Belcea 
December 11, 2002 
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1 Introduction 

WDEPL is a tool that identifies the quality of location services based on WR/IAP and SD locations. 

The quality, as estimatedrcor at location, is presented as a map color coded. 

The WDELP tool uses for computation the same fixed point subroutines as MEA, thus it provide 
results affected by exactly the same errors. 

The tool is used by infrastructure planners for identifying rffect of WR/IAP location on quality 
of GEO services supported by infrastructure. 

As typical use, the planner decides several alternated locations of the same WR/IAP and enables 
only one of them. Disabling/enabling WR/IAP, the planner can identify ffectof router 
locations on quality of GEOLOCATION. The tool allows to change on line the position of a 
router, to add a new router and to remove a router. Routers that have been moved, can be returned 
to the initial position pressing a button. 
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2 Install&ion. 

For installation, the WDEPL.EXE file can be copied in any folder and use WINDOWS functions 
for creating links to application on the desktop, to import the link in a launch bar or in the Start 
Menu. Also, the application can be started by clickingfoaHowing link: 

WDclXDepartment^Engineerin^Task Group^GeoX WDEPL\wdepl.exe 

During the execution, the application creates and maintains the WDEPL.INI file in WINDOW 
folder. The file contains the latest configuration settings that will be used next time when the 
application is started. 
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3 Quick start 

After is started, the application shows an empty window. It has a menu in top and a tool bar 
combined with status haon the bottom. 



0 rj WR Deployment Tool rel 0.1 - Project: Unknown 



' .V; : . " ;* ; •' 



Figure 1 - Main Window 
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4 Menu 

The menu has four entries: File, Edit, View and Configuration. 

4.1 File ' 

4.1.1 New 

4.1.1.1 Project 

This menu entry is used for creating new empty projects. A new project does not have any WR or 
street information. 

4.1.1.2 Router 

When this entry is selected a new router is created. Router coordinates are in the middle of the 
current and it has a height of 7 meters. The name of the new router is "New Router" and it is 
initially disabled. The "WR data" dialog biscalso activated and the router can be moved to a new 
position, can be renamed and enabled. 

4.1.2 Load project 

When this entry is selected for loading an existing project. If the currently active project has changes, 
the user is asked if wants to save the cuime work. The "Open project" dialog box is then opened. 




Figure2 - Open project 



With this dialog box the user can select a project from local drive or from LAN. 
4.1.3 Import router data 

This entry is used for adding router data toethurrent project. When the menu entry is selected, the 
dialog box "Import Data for Wireless Routers" is displayed: 
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Figure3 - Import router data 

The list of files selected with this dialog box contains information about wirdssiers: longitude, 
latitude, antenna height and a description of less than 32 characters. The fields are separated by at 
least one space or tab characters. 

# Ion lat height (m) description 

-81,36398 28.62299 7 6043735 Antonio's restaurant 

Clicking on the Open button will import data about all routers in the selected file. Imported data is 
added to already existing routers. 
4.1 .4 Import street map 

This entry is selected for importing data about street in planning aAeatreet map is imported only 
for speeding up the computation process and when the quality of the GEOLOCATION is 
important only on street only, not within blocks between streets. 

When the menu entry is selected, the dialog box from figure 3 is displafedllows to add new 
street information to the current project. 



# STREET LIST 

# from to 

#lon lat Ion lat width Description 

-81.3655 28.637 -81.3655 28.600 40 Maitland Ave & US Hwy 17 

Each line in this file contains the description of a street. The information are the geographical 
coordinates of both ends of the street, street width and a description of not more than 32 charac 
4.1.5 Save project 

This menu entry is used for saving the current project. 

The name of the project is displayed in the title bar of the main window. A new project (created 
with "New Project" menu entry) does not have a name. If the project does not haaname yet, 
"Unknown" is displayed instead. If any change has been done to project, the name of the project in 
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main window title bar is followed by a star. After the project is saved, the star is removed from the 
title bar. 



If the user cho oses to save anunknown project, the tool activates the dialog box shown in Figure 4. 




Figure4 - Import street data 

4.1.6 Save project as 

This menu entry is use for setting or changing the name of a project. When activated, the following 
dialog box isdisplayed: 




FigureS - Save project. 
The user has to type in the name of the project and click the Save button. 
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4.2 Edit 

4.2.1 Copy 

This menu entry is used for copying project image from screen to Windows clipboard as a device 
independentbitmap (DIB). From there, the picture can be imported in a document, presentation, 
etc. i( 

4.2.2 Delete router 

This menu entry is used for removing the currently selected router. For selecting a router, click on 
router sign. The WR Data dialog box is opened, shansgithe information about the currently 
selected wireless router. 



4.3 View 

4.3.1 Labels 

With this menu entry, the view of the routers labels can be turned on and off. The same effect can 
be achieved by pressing thiabelHl button in the tool bar. 

4.3.2 Grid 

With this men entry the view of geographic grid. The same effect can be achieved by pressing the 
gridlB button in the tool bar. 

4.3.3 Legend 

This entry is used for displaying the legend window. The legend window can also be displayed by 
pressing thelegeniHJ button in thetool bar. 

4.4 Configuration 

The Configuration menu entry is used for displaying the "Confi gura ti on dialog box. 




Figure 6 - Configuration 
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4.4.1 Definition 

The specified area is divided scanned according with the Definition. In each poinromputed the 
distance between the true position and the position provided by LS algorithm. It is considered the 
error of the algorithm and plotted in a specific color as a rectangle. 

4.4.1.1 StepX, 

This entry is used for setting the distance between two pointsdm East- West (OX) direction. 

4.4.1.2 StepY 

This entry is used for setting the distance between two adjacent points on N5rtkh (OY) 
direction. 

4.4.2 Pattern style 

The rectangle can be filled with the color corresponding to the error of distance using different 
weight patterns. The Solid pattern covers completely the scanning rectangle and is 100% opaque. 
Other patterns provide various levels of transparency, that depends also on the size of the scanning 
rectangle. 

4.4.3 Maximum propagation distance 

The radio propagations supposed to be the same in all directions. With this entry, the user can set 
the limits of communication for GEOSERVICES purposes. Because GEOLOCATION requires a 
communication link with a reliability not smaller than than 10%, the propagation diitandais 
service is much larger than the propagation distance for data transfer which requires at least 90% 
link reliability. 

4.4.4 Maximum random error 

The Time Of Flight (TOF) is affected by random errors. This entry sets the maximum error that can 
affect the TOF. It is suggested that this error is 3SD ns for outside building services and 10050 
ns for inside buildings services. It is expected to lower this limits about 10 times, after the improved 
TOF is implemented. 

4.4.5 E-911 

The error map can be drawn with^H or low precision. If this box is checked, the map shows error 
from 0 m to 250 m, which makes easy to identify i&El requirements are met. If this box is not 
checked, the map shows errors between 0 m and 25 m. 

4.4.6 Street only 

This check box is available mly if the project contains street data. When it is checked, the location 
errors are computed only for street area. It allows the computation to be performed much faster. 

4.4.7 Error type 

The displayed error can be the distance between the true point and complipeint in two 
dimensional (horizontal) or in three dimensional space. 

4.4.7.1 Horizontal 

When this button is checked, the map shows the distance between the true position and the 
computed position in horizontal plane. 

4.4.7.2 Spatial 

When this button is checked, the ma^iows the distance between the true position and the 
computed position in three dimensional space. 

4.4.8 Map 

The tool can show the map of errors and the number of routers that can be received in any scanned 
point. 
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4.4.8.1 Quality 

When this button is checked, the map elws the distances in scanned area. 

4.4.8.2 WR count 

When this button is checked, the map shows the number of routers that can be received in any 
point of the scanned are*i. 

4.4.8.3 OK button 

While the Configuration dialog box is open, the computation is stopped. Clidbmg)K button 
will change the configuration according with actual settings and will close the dialog. If any of the 
configuration settings were changed, the computation starts from the beginning. 

4.4.8.4 Cancel button 

The Cancel button is used for closing the di^box without updating any configuration elements. 
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5 Tool bar 

The tool bar has three buttons. 

The first buttorlflcan be used for controlling the display of the map grid. 
The second buttoiScan be used for controlling the display of the WR labels. 
The third buttorJ^I lunches the Legend window. 
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6 Status bar 

The Status bar shows on he right side four indicators of computation progress. 

In the first indicator shows "Computing", "Patching" and "Ready". 

The "Computing" indicator is displayed when the prograomputes data for the whole map. 

Enabling or disabling a WR, causes to compute a "patch" including the WR and covering an area up 
to the propagation distance. The "Patching" text is displayed when the program computes a patch 
of the map. 

The second indcator shows the element that is computed. When the program computes the whole 
map, this indicator shows "Main". When the program computes a patch, the program shows the 
number of the patch that is computed at the time. 

The third indicator shows the pemtage of the currently executed computation. 

The last indicator is a progress bar showing the level of completion of the currently executed 
computation. 
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7 Legend window 

The scale of the Legend window depends on map type. The legend for maps of locaqaality 
with E911 flag on, shows distances up to 250 m. The Legend for maps of location quality with E 
911 flag off, show dist ance up to 25 m . 




The Legend for WR count maps shows values up to 10 counts. In all cases values equal or larger 
with he maximum vale are presented in red color. 
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8 Working with the application 

The f olde rWDc lXDepartment&EngineeringNTask Group^GeoX WDEPL\ contains a set of files 
that can be usd for testing the tool. 

When starting the application, because no data is available, the screen is blank. 

For creating the first project, import WR data from provided file WDEPL.DAT. Click on 
File-^Import router ^afaen chose the file WDEPL.DAT contanmg WR data. 



Import Data for Wiieles* Routers 




Figure 7 - Import WR data 

After reading the WR description file, WDEPL shows the routers and the geographic grid. This 
particular file contains the positions of WR on the demo route used in spring of 2002. 

You can change configuration parameters during the computation of the map. If your change affects 
the way the map is displayed, the map computation will start from the beginning. Resizing the 
WDEPL window should also cause restarting of map computation. 

The winobw title bar shows the release number of WR deployment tool and the project name. If the 
current project was modified, an asterisk is displayed next to project name. 



You can choseSaveor Save Asfor saving the project. 
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Figure 8 - Save project 

H1.370< 




Figure 9 - Precision map of the area 

Type in the name of your project, without any file extension. After clickii%rai button, the 
project is created and the name of the project is displayed on the windctieiBar without the 
asterisk. 



MeshNetworks CONFIDENTIAL 



15 



WDEP 0.0 

Clicking the left mouse button on any WR, will display WR information box. 




Figure 10 - WR information box 



All fields in this box are editable. You can change the WR identification, longitude^, altitude 
and you can enable or disable the WR. Also, a douMack on a WR causes to 
change the status between enabled and disabled. Data about WR that was modified 
with this box is saved with the project. TBcstorfeutton can be used for retunmg 
the Longitude, LatitudadAltituddata back to the original values read from router 
data file. 

Every time you enable/disable a WR, the new map is computed. For saving time, 
the tool computes a "patch" for each WR that changes status, not the whokp. 

A project that has been saved can be loaded back at anytime. The tool has 
protection against loosing unsaved data. 

The map inFigure9 shows the precision of location when the router in Pinnacle 
Tower is disabled. 

The Legend of the map precision is displayed after clicking on the Legend button 
(the third on the status bar) or selecting it wftfcew-^Legencfrom main menu. 
Figure 7 shows the color code fotow accurac^tting (see configuration box). 

If the coordinates <f a WR are changed when the WR is enabled, the whole map is 
recomputed. For saving time it is recommended to disable the WR, move it in a new 
position, then to enable it back. This way the tool will compute two patches, instead 
of the whole map. 

Figure 7 
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9 Particiiar configurations 

The folde r\\Dcl\Department^Engineerin&Task Group^Geo\WDEPL\ contains a set of files 
that can be used for testing the tool. 

^ >. 

The project "Street Deploymefltshows an almost real case. There is a section of a city with 4 
avenues on E-W direction (A, B, C and Interstate T) and 5 streets inS s flirection( from 1 to 5). In 
this configuration is an IAP at intersection between B Avenue aif&Sireet. All WRs areither at 
intersections of streets or along the street. 

Set the configuration parameter as show n Bigurell 




Figure 11 - Particular configuration 

Load the project "Street Deployment" and let the tocdmpute the map. When this project is 
loaded, some WRs on 3 1 street are enabled. 

The picture shows very high precision along tH£ Street with very rapid degradation of quality 
when moving away from the center of the street. This phenomenon was fimtibned while 
testing Geolocation along Lee Road. The particularity of the configuration comes from the fact that 
all active WRs are in a perfect straight line. 

Activating one by one the other two WRs on tH£ street (3.3 and 3.1), the quality map chges 
substantially. These two routers are about 10 m, respectively 20 m, away from the line connecting all 
other routers. 

Enabling and disabling any router would provide the map of the Geolocation quality in the affected 
area. 

Check the other projects a^kble from the same folder. 
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Figure 12 - location quality on 3rd street 



The 
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10 Final Word 

The WDEPL is at release 0.1 or prototype. 

Your comments pnd suggestions for adding new capabilities will be highly appreciated. 
Can youfind a better name for this tool? 
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DESCRIPTION OF SUBJECT 
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v 

II General descriptibn: 
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IV Literature reference is included in Appendix B 
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1 Introduction 



This document describes the mea Network Geo-Location Analysis Tool (NGLAT). This tool 
helps network infrastructure planners determine the best physical locations for MeshNetworks' 
Wireless Routers (WR) and Intelligent Access Points (LAP) in order to meet requirements for 
Geo-location accuracy. It gives planners interactive visual feedback in evaluating placements 
that will optimize Geo-location coverage while minimizing infrastructure requirements. 

The software tool can be run in any WINDOWS operating system released after 1995. 
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2 Installation 

To install the tool simply copy the file NGLAT.EXE into any folder on the PC. 



To run the tool, double-click on the NGLAT.EXE file icon in the Windows file manager, or use 
WINDOWS functions to create an icon on the desktop, put it into the Start Menu or onto a 
quick-launch bar. 

While it runs the application creates and maintains a NGLAT.INI file in the WINDOWS folder. 
The file contains the configuration settings that will be used next time when the application is 
started. 
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3 Quick Start 

When the NGLAT is first started, the application presents an empty window with a menu bar lo- 
cated at the top. A set of quick operation buttons and the status of the tool are located at on the 
bottom of the window, as shown in Figure 1. 



gWR Deployment Tool tel 0.1 - Project: Unknown 



| file £dit View; Configuradpn 



1 

i 



Figure 1. 



Main Window 
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4 Using the Menu 

The menu has four entries: File, Edit, View and Configuration. 

4.1 File 

4.1.1 File->New->Project 

Use this menu entry to create new empty projects. A new project does not have any WR or street 
information. 

4.1.2 FiIe->New->Router 

When this entry is selected a "WR data" dialog box pops up, and a new router is created as 
shown in Figure 2. 



WR Data 



Identification 

Longitude 
Latitude 
*- Altitude 
k : % fnabled 




Figure 2 Data for New Router 

Router coordinates are initially set at the current location (see more about location in below ex- 
planation), and assumed at 7-meters elevation. The default name of the new router is "New 
Router". The new router is initially disabled (the "Enabled" box is not checked). The "WR 
data" dialog box shows these defaults, and can be used to rename, move, and enabled the new 
router. 

4.1.3 File->Load Project 

Use this entry to load an existing project as shown in Figure 3. If you have made changes to the 
currently active project, you'll get a dialog box asking if you want to save your current work. 
The "Open project" dialog box is then opened to select a project file from the local drive or from 
LAN. 
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Figure 3. Open Project 
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4,1.4 File->Import Router Data 

Use this entry to add router data to the current project. When the menu entry is selected, the dia- 
log box "Import Data for Wi reless Routers" is displayed as shown in Figure 4: 



Import Data for Wireless Routers 



Look ^Sl Geo Tool 




My Documents 



My Computer 

||p| 
'.My Network P..i 



§5] sample.dat 



•^:rxr:-;-^r-~n-r— - 



BIS* ; 



Open _ 



file name: ^ 

Files of type: ,• : j Data for Wireless Routers ( x .dat, x .wr *M) TjjJ Cancel 
r Open as read-only ; J Help ~ 



Figure 4. Import Router Data 

Files of information about routers are text files with one-line router definitions. A router defini- 
tion has four fields, in the following order: longitude, latitude, height, and description (name), as 
shown in the example below. The name must be less than 32 characters. The fields are sepa- 
rated by at least one space or tab character (a format output by most spreadsheet software). 
Lines beginning with "#" and blank lines are ignored. 

# Ion lat height (m) description 

-81.36398 28.62299 7 6043735 Antonio's restaurant 

Clicking on the "Open" button will import data about routers from the selected file. Imported 
data is added to already existing routers. 
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4.1.5 File->Import Street Map 

Use this entry to import data about streets in planning area as shown in Figure 5. A street map is 
may be imported to speed up the computation process when the quality of the Geo-location is 
important only on streets, not within blocks between streets. 

Each line in this ffle contains the description of a street, as shown in the example below. The 
fields, which must be in the following order, are the geographical coordinates of both ends of the 
street, the street width, and a description of 32 characters or less. The fields are separated by at 
least one space or tab character (a format readily output by most spreadsheet software). Lines 
beginning with "#" and blank lines are ignored. 

# STREET LIST 

# from to 

#lon lat Ion lat width Description 

-81.3655 28.637 -81.3655 28.600 40 Maitland Ave & US Hwy 17 




Figure 5. Import Street Map 



4.1.6 File->Save Project 

Use this menu entry to save the current project to a file. 

The name of the project is displayed in the title bar of the main window. A new project (created 
with "New Project" menu entry) does not have a name. If the project does not have a name yet, 
"Unknown" is displayed. If any change has been made to the project since it was last saved, the 
name of the project in main window title bar is followed by a star. After the project is saved, the 
star is removed from the title bar. 

If you try to save an "Unknown" project, the tool activates the file naming dialog box shown be- 
low in Figure 6. 
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4.1.7 File->Save Project As. .. 

Use this menu entry to set or change the name of a project as shown in Figure 6. 



Save project 
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Figure 6. Save Project 

Type in the name of your project in the File Name text box and click the "Save" button. 

4.2 Edit 

4.2.1 Edit->Copy 

Use this menu entry to copy a project image from the screen to Windows clipboard in the device 
independent bitmap (DEB) format. From the clipboard, the picture can then be imported in a 
document, presentation, etc. 

4.2.2 Edit->DeIete Router 

Use this menu entry to remove the currently selected router. To select a router, click on the 
router sign. The WR Data dialog box is opened showing the information about the currently se- 
lected wireless router. 

4.3 View 

4.3.1 View->LabeIs 

With this menu entry, the view of the router labels can be turned On and Off. The same effect 
can be achieved by pressing the label H button in the tool bar. 

4.3.2 View->Grid 

Use this menu entry to view or hide the geographic grid. The same effect can be achieved by 
pressing the grid H button in the tool bar. 
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4.3.3 View->Legend 

This entry is used for displaying the legend window. The legend window can also be displayed 
by pressing the legend lfi| button in the tool bar. 

4.4 Configuration 

Use this entry to display the "Configuration dialog box, where you can enter the system configu- 
ration data shown in Figure 7. 
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Figure 7. 



Configuration 



4.4.1 Configuration: Definition 

Use this information to specify the step size used to scan the geographical area in calculating 
Geo-location coverage. In each step, the software will compute the distance between the true 
position and the position provided by LS algorithm. The difference between these two positions 
is the expected calculation error, and is plotted in a specific color as a rectangle. 

4.4.2 Configuration: Step X 

Use this entry to set the definition on East- West (OX) direction. 

4.4.3 Configuration: Step Y 

Use this entry to set the definition on North-South (OY) direction. 

4.4.4 Configuration: Pattern Style 

The rectangle can be filled with the color corresponding to the expected calculation error using 
different weight patterns. The Solid pattern covers the scanning rectangle completely and is 
100% opaque. Other patterns provide various levels of transparency, depending on the size of 
the scanning rectangle. 

4.4.5 Configuration: Maximum Propagation Distance 

Use this entry to set the limits of communication for GEOSER VICES purposes. Because Geo- 
location requires a communication link with reliability not smaller than 10%, the propagation 
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distance for this service is much larger than the propagation distance for data transfer, which re- 
quires at least 90% link reliability. 

4.4.6 Configuration: Maximum Random Error 

The Time of Flight (TOF) is affected by random errors. This entry sets the maximum error that 
can affect the TOF. We suggest that this error is 30-50 ns outside buildings, and 100-150 ns in- 
side buildings. Wfe expect that upcoming software versions with improved TOF calculation will 
lower these limits. 

4.4.7 Configuration: E-911 

The error map can be drawn with high or low precision. If this box is checked, the map shows 
errors from 0 m to 250 m, which makes easy to identify if E-91 1 requirements are met. If this 
box is not checked, the map shows errors between 0 m and 25 m. 

4.4.8 Configuration: Street Only 

This check box is available only if the project contains street data. When it is checked, the loca- 
tion errors are computed only for street area. It allows the computation to be performed much 
faster. 

4.4.9 Configuration: Error Type 

The displayed error can be the distance between the true point and computed point in two- 
dimensional (horizontal) or in three-dimensional space. 

When the Horizontal button is checked, the map shows the distance between the true position 
and the computed position in the horizontal plane. 

When the Spatial button is checked, the map shows the distance between the true position and 
the computed position in three-dimensional space. 

4.4.10 Configuration: Map 

The tool can show the map of errors or the number of routers that can be received in any scanned 
point. 

When the Quality button is checked, the map shows the distances in scanned area. 

When the WR Count button is checked, the map shows the number of routers that can be re- 
ceived in any point of the scanned area. 

4.4.11 Configuration: OK Button 

While the Configuration dialog box is open, the computation is stopped. Clicking the OAT button 
will change the configuration according with actual settings and will close the dialog. If any of 
the configuration settings were changed, the computation starts from the beginning. 

4.4.12 Configuration: Cancel Button 

Use the Cancel button to closing the dialog box without updating any configuration elements. 
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5 Tool Bar 

The tool bar has three buttons. 

The first button Bean be used to control the display of the map grid. 

s. 

The second button Bean be used for controlling the display of the WR labels. 
The third button lSl launches the Legend window. 
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6 Status Bar 

The Status bar on the lower right-hand side of the window shows four boxes of information 
about the computation status or the current action, the element being computed, the percent com- 
pleted, and a progress bar that tracks completion. 

The computation status box can show Computing, Patching, or Ready. 

The Computing indicator is displayed when the program computes data for the whole map. 

Enabling or disabling a WR, causes computation of a "patch" including the WR and covering an 
area up to the propagation distance. The "patching" text is displayed when the program com- 
putes a patch of the map. 

When the computation is completed, the box shows "Ready". 

The second box shows the element that is being computed. When the program computes the 
whole map, this indicator shows "Main". When the program computes a patch, the program 
shows the number of the patch that is currently being computed. 

The third indicator shows the percentage completed by the currently executing computation. 

The last indicator is a progress bar showing the level of completion of the currently executing 
computation. 
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7 Legend Window 

The scale of the Legend window depends on map type. The legend for maps of location quality 
with E-91 1 flag turned on shows distances up to 250 m. The legend for maps of location quality 
with E-911 flag turn ed off shows dista n ces up to 25m. _ ^ 




Figure 8. Legend 

The Legend for WR count maps shows values up to 10 counts. In all cases, values equal to or 
larger than the maximum value are presented in red color. 
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8 Working with the Application 

The software comes with a set of files that can be used for learning to use the tool, as described 
below. 

When starting the^application the screen is blank, because no data is available. 

To creating the first project, import WR data from provided Sample.dat file. Click on 
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Figure 9. Import WR Data 

After reading the WR description file, NGLAT shows the routers and the geographic grid. 
You can change configuration parameters during the computation of the map. If your change af- 
fects the way the map is displayed, the map computation will start from the beginning. Resizing 
the NGLAT window should also restart the map computation. 

The window title bar shows the release number of WR deployment tool and the project name. If 
the current project was modified, an asterisk is displayed next to project name. 



You can chose Save or Save As to save the project. 
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Figure 10. Save Project 




Figure 1 1 . Precision Map of the Area 
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Enter the name of your project, without a file extension. After clicking on Save button, the pro- 
ject is created and the name of the project is displayed on the window title bar without the aster- 
isk. 



Clicking the left mouse button o^any WR displays WR information box as shown in Figure 12. 
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Figure 12. WR Information Box 

All fields in this box are editable. You can change the WR identification, longi- 
tude, latitude, and altitude. You can also enable or disable the WR. Double- 
clicking on a WR causes it to toggle between enabled and disabled. Data about 
WR that was modified with this box is saved with the project. The Restore button 
can be used to return the Longitude, Latitude, and Altitude data back to the origi- 
nal values read from router data file. 

Every time you enable/disable a WR, the new map is computed. To save time, 
the tool computes a "patch" for each WR that changes status, not the whole map. 

A project that has been saved can be loaded back at anytime. The tool provides 
protection against the loss of unsaved data. 

The map in Figure 1 1 shows the precision of location when the router on the Pin- 
nacle Tower is disabled. 

The Legend of the map precision is displayed by clicking on the Legend button 
(the third button on the status bar) or by selecting it using View->Legend from 
main menu. 

If the coordinates of a WR are changed when the WR is enabled, the whole map is 
recomputed. To save time it is recommended that you disable the WR, move it in 
a new position, then to enable it again. This way the tool will compute two 
patches, instead of the whole map. 
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Figure 7 
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9 Particular Configurations 

The project "Street Deployment" shows a case in which coverage is to include only the streets 
and not the blocks between. There is a section of a city with 4 avenues on E-W direction (A, B, 
C and Interstate I) and 5 streets in N-S direction (from 1 to 5). In this configuration, there is an 
IAP at the intersectiombettveen B Avenue and 3 rd Street. All WRs are either at the intersections 
of streets or along the street. 

Set the configuration paraineter as shown injnguje_13-_ 
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Figure 13. Particular Configuration 

Load the project "Street Deployment" and let the tool compute the map. When this project is 
loaded, some WRs on 3 rd street are enabled. 

The picture shows very high precision along the 3 rd street with rapid degradation of location 
quality when moving away from the center of the street, because all of the active WRs are in a 
straight line. 

By activating, one by one, the other two WRs on the 3 rd street (3.3 and 3.1), you will notice that 
the location quality on the map changes substantially. These two routers are not in line with the 
other routers: they are about 10 meters, 20 meters respectively from the line connecting all other 
routers. 

Enabling and disabling any router will show the effect of this change on quality of Geo-location 
in the area around that router. 
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Figure 1 4. Location Quality on 3rd Street 
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